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(54)Ti«e: CYANOPHENYL DERIVATIVES 



(57) Abstract 

Novel piperazino-substituted cyanophenyl derivatives in which a substituted carbamoyl or sulfamoyl group bearing an optionally 
substituted aryl or heterocyclic group or the like is bonded to the nitrogen atom constituting the piperazine ring. These derivatives exhibit 
antiandrogen activities and are therefore useful in the prevention or treatment of prostatic cancer, prostatic hypertrophy and so forth. 
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tt*j«>«ijB*?i«fic-r. 7>Hay>iixw«isrtic»iua*nT, 7>kp 

*>MM*C(WBU 7>KP*>^£l/fcKSSf*tt2«#£JBi**-S. afct\-p 
d(0 2l*«tD N A±07> KPy>- l/^>^-lW > HC*££LTm- R 
NA©£tf*ffljtU 7>KP^>^ffl^Si5'>/t>7$^-rS*ICcfcU > 
Tg*(Df£ffl£^3i£-t£ -5 (Prostate Suppl.,6,1996, 45-51, Trends in Endocrinology 
and Metabolism, 1998, 9(8), 317-324). 

fP^ Ki©^^^^^^. Jlll**;Ut>l^U©gili£;*;tU Ufc' 
H-<DffiTWfi^J:IiH^ffl^4D-5«^»lbnTt\§(Jpn.J.CIin.Oncol.. 1993, 23(3), 
178-185) . 

-^ZfP'f H#»*Wr*^*tUT, (1«MR 4 9-813 

3 2) , KAJt^S H(GB8221421,WO95/19770)^©7v^7-'J KR*tttf&SD 
TfcS#. CtlbliJa7>KP^>f^ffl^+^T6:l\. *©fc©llifffl»#>©j&*rc 
fcUTIiL H- R H73-* h <!:©WfiJf8;£#-fi2ff]T'&£ (Nipponrinsho, 1998, 
56(8), 2124-2128) . 
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\£«3VS'>7S 7i-;HMS*Ttt Sft^ftiLTtt W095/25443 IC^*vh 

s/^atf^y^u^^afFfti^fitf^ffltwi" W096/02525 ^iz 5 h t nr . 
y$-tetxftm*:^t®\ia.w, de 4234295 

W097/2245 ICligl|J!ag3g|lS9JOiS^*H<*i:UT, WO98/00402 JSlU 
W098/21648 Cli^fM!**rS&KiMII!*SttT^*Jfl«, J5t7> KP^Wf ffllC 

BE»o*i7> Kny>ac(*ia-r*±a©iBiH^*»ars'«a 

EPS, *»WttTIEHl*SC ( I ) T«**l*->7y 7i=;HJJ»(fcRB-t©*CH 




(SfOE^Ii, JUT©®****. 
R : ->7/Xli-hPg 

R' :Mn?, Apy>H^, ->7A AP^rVWm -hP, rt^ 
#**>;k ffi»7JU+JU. R 6 -A-, R 7 -S (O) „-, im.7)V*)\,- 

c (=0) -xi*fij»7;u*;u-o-c (=0) -s 

R J , R 3 , R 4 : ra-XliUftoT***?-, iS»7;U*;l4l. 1XI*2ffl©ffi 

;u*ju-c (=0) -xiifi»7;u*^-o-c (=0) -s 
arte, r 2 = R'li^wffsroKSRRT-icts^r*. ■ 
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*;U-0-C (=0) -, ffiU&JJMrJUgT 1 XI4 2M&$nTUTt><fc 
Xli^ 4 ag£WUTUTt><fc07U-Jh ^xPW. SL<I4- 

•>^P7^*^S, gu<i4N (r' 3 ) r ,4 -«ib7;u+;p-o- 

Tfc<^5X(i6M^xnHf£ff$Jj£UTt>ilO 
R 8 : AP>rV{Sfa7,M^h 7U-;h XI4, N (R 9 ) R'°, OHgU<li 

{S«57 - o - nx u r t efc t Mgiia7 ;u+;u 

R 7 :\m.7fr*)i>, 7V-JI, XI4N (R") R 1 2 - 
R 8 , R 9 , R 1 °, R", R 1 2 , R ,3 t R ,4 :7jc^, {£fft7JU*;U, 

XI47U-JU 

mu R 6 atXR 8 , R 9 atXR ,o f x[4R ,3 ;&tfR ,4 i4^n^ft-f*<h&oTffe 
0 ^ -7 □ m. =fz w u t i \ t t> ct < m &m z w u t i\ t t> <t t ^ m ^ -> * □ 

kXI4n : 1 , 2X1*3 

m : 0X141 | 
P : 0, 1 XI4 2 f 
A : BXflE?, X(4NR 8 

X = -C (=0) -, -C (=S) -, Xf4-S (O) 2 -S 
Y:Sf^, {gJK7;U+U>, -C (=0) -, XI4-S (O) 2 -g 

(1U R s WS$7;M^U8<D<i:£l4, Ylifija7;U*U>W*KDS*^f . 
Z,X(4Z 2 : B-XI4SfcoTCHXI*g*JS?- 

{§U R' R 2 , R 3 <D4>&< £ (4<a*R7;M^T£ 
«. ) 

!4-?-<Dig ; 

S?£U<I4, R'#APy>a^ ->7A An$VfBf&7JI/*;U, ^hPXI4fg 
IB7JMMU-0-; R 2 , R 3 : *ft< tfe-^(4tt|ft7;U*MI ; R 4 : HOm^, 

i?U7)^)im ; k(42, n(4l;ml41, X(4-C( = 0) -S ; YI4££ ; Z , 

xi4z 2 i4ftccH*gi*-raBi*oeii!sgi«E«o->7y7i^;uaa«»xi4-e 
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©1£ ; 

SlCff*L<li, R 5 ©M&g£WUTlM:t><fcU7'J-Jk AfP8, SKI* 
•>*P7JM^Ug©g&§#, /\ny>W, AP$Vffi|R7JM^h im7)l*fr, 

\m.7)\,*)V-o-, monwv-s-, ffiift7^*;u-s (o) -, i£S57;u+ 

jb-S (O) 2 -, lXI4 2ffl©filS7;U*;UTB»*tlTUT , t)«fcU^;U7 7 J E-f 
jk ap$v««7jM^u-o-, >7A ^hP, (=0) , iSMTJWlr 

-c (=0) -, 7U-;u-c (=0) -, ixtt2ffl©filR7;u*;ueb<ttfia 
7;u*;u-c (=o) -gu<(iff»7JU*;u-o-c (=0) -TMB»3*lTl*T 
*><fc075/. 7'J-^-O-, 75/-0-, ft|R7^+;UTH»SnT^T"bJ: 

hajua^e-ou. ajM«*->jk ff«7JU*;u-o-c (=o) -, ^xPSXfio 
H g# e, 75: SPfr bS« $ ftSSTfc 5 !S*©§Efflm 1 XI* 2 JSiSK© v 7 J 7 1 

£t>»£U<li, (2R, 5S) -4- (4-->7/-3-MJ7JM-P*^7 
i-^) — N — (6-* h*->- -2,5-v,?t5 L ;Hf^v>-1 - 
S K ; (2R, 5S) — N — (2 -75 -/ - 4 - tf'J 5>W -4- (4 
- ! s7J- 3- h l J7;U5fP^5 L ;U7x^;U) -2, 5 - v*3MUtf^v>- 1 - 
^mif S H ; (2R, 5S) -4- (4-->7y-3-hU7;U3*-P>5 1 >IU7i 
^JU) -2, (6-h'J7J^P/^-3-e'Jv;U) 
y>- 1 -^M+tS H ; (2R, 5 S) - 4 - (4 -*s7 J - 3 - h U 7;^P 
^f^7i-W — N — (2-7JU:tP-4-tf 'JxW -2, S-^^Hf^ 
•7>- 1 -^JU/K+tt-S K ; (2R, 5 S) -N- (2-7P : E-4-fcfU-7;U) - 
4- (4 -->7y-3 - hU7;^P^^U7x-;U) -2,5-v^<^Hi^7V> 

- 1 -imww-s. Ffrsamsnsfc^ttxii-t©* ; 

*56w©gij©awtLT, -tet (i) ©•>7y7i^;n»»ftx(i-t©ia 

ff*u<tt-«a ( 1 ) ©*>7y7i=;nMi*xi«©«a*w»«#tr*ia7 

MlC#£U<li, HKit ( I ) ■C*S*l*->7/7in;HiaW*:Xtt-t©««*tt 
lcffB*ti*tt**»l*»d:r*7>l«py»&»«H : Pd:a*M©»*JllT* 
U, 7>HP^>*«*BB^i:tta«*tL/rtt, mi3iJ!S^. fHTlMft£*ft. flttfb 
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±lci 7!iS3fia3i^S^WUTUT ! t)«t< ( Aayvs?, npyy 

te&7JU*;U, fEfl^H^k fiift7;U*;i>-0-, <I*ft7-M^U-S-, jgfB7JU 

*;u~s (=o) -, jg»7;u*ju-s (o) 2 -, i xii 2 m<»\m.T)i*)i-?m. 
»stiTi^ , bJ:i^;U7 7 : EW;u. /\p$Vffifi7;Mr;u-o-, ->7A -hp. 

jj-^y (=o) , fg»7;U*^-C (=0) -, 7'J-JU-C ( = 0) 1X1*2 

®<Digai7;u*jugu<iifglS7;u+JU-c (=o) -gu<teffij»7JU*;i/-o- 

C (=0) -Tg&£ft-a\TfcJ:l,N7 5A 7'J-JU-O-, 75/-0-, ffilft 
7;i/*;UTM^$tlTOT i t)cfcO^Jl'/t : E-f Jl, rt;U#*->;k f£8i7;U+;U-0- 
C (=0) -, §&S£WUT^T ! b«fcl^xP8XiaOHSTfc<5. 

<, tztXtttJ-fr, l3\>k n-7°Pe;U, -rV7*PtfJk n-^A, -TV?? 
JU, sec -7^U, t e r t -T'fMl/, n n -'s**>.Jl'££#*tf £> 

sms^wuT ! t)<i:iMgjSfi7JU+;i/S-o-<D^sii, 7U-;ps^©a»sa< 
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if ens. 

rA ptv imj (Di&®7)i>*)mit±U(D c , _ 6 7 ;u*;i4&WfJ* b < , 

^07)^0^)1, tmutf-JV, y^PQ^fJl/, MJ7PP;*3^k 2-7;i/ 
^PlfJh 2, 2-y7MniW, 2, 2, 2 - h U 7;M-PX5^k 2-7 
□ PXTJk 2, 2, 2, 2-7P : E 

x^k 2-3-Kx3^U&£#£lf6tt, MJ7 JU*P>?-;kMif$U\. 

r77 P7^*;USJ li^^SS 3 ~ 1 0 3-8 JIMttltfbkttStfffS 
U<, tztXU : y<PUZfU\i)l, -77P75Mk -77P^73S'k -77P^*-7Jk 
y^DA^, 77P*73 1 ;k&<!:#&lf e>tlS. 

f'vx-PJgj <fcli, aSSH^, ^^XlififtH^^biMJRSn^^xP^I 
7!iS4fi^t;5Xli6a / \7P7 l J-;USslcl^litafa^xPlI, ££1*, ^7tf7 
Jt^ft!lC0^7P^<hl§£L£2II&'\xP7'J-JUe, £jgl*L, ^7P7U-JU 
<kl7TI4, t°P-Jk -<5?V-Jk f^y-JU, bT'Jv>, t5^, tT'JS-77, 
tf'J^-77. hU7l/-Jk W7i>, ftt5k 77>, tf^7, 7**77 
7, 5^77- Jk ^7^77-^. 5 1 7-777-;k ^7-77, *V 

*-y-y-;k **-y--777-7k 77tf7. -7**-9-y-;k 5j-+-y--77, **-y--7 
7-77, ~s**y->»m&mf e>n. iawvrP«£OTi4. tfpu-7x;ug, tr* 
•jy-;H, e^7-7x;us, t;u*'j;ug, ***ju*y;us5;wetf&ft, 
U£AxP7U-;i'<tUT[i-f 7K-;k -fv-f>K-;k -f>yi/-;k +y*'J7, 

**!/«J>. */**tMJ7, <f7*/L»7, ^77yS7'7'-Jk ^77?*7i7, 
^77^77- Jk ^777^7, ^7777+f7, 5^7tf U -77, -fS^/lf 
577, trUHtf'J77, 7*7-77, ^75 1 U-77, -f7K'J-77, 7'J 7, +y 
"J-77, -77y'J7, -<77V'J7, 7 P T7H#£lf 6n§. ffSKIi, f'J-7 

7, eus-77, f*7ik y^ymom.m^, mmmttimmm+frzmiR 

^tl^Afalfl 7^2j@£^fr5Xli6M^P7U-JUgT<&-f>. 
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laeM^-rPii^ffMLTfciiivi tit, R'w&SiisT^zmmfe^omz, mm 

*ftftic(il^-rP7y-Jl><i:LTIi. bfn— ;u. <S*V-Jk t*7 v /-;k 
tT5S?>. bfU5v>, tf'jy^>. HJ77-;HSj&<, ISlP^Pli 
LTtt. tPUx^US, bf^'Jx^US, tf^v-JUS, tJU*U;U«, 

n^m$^t?5x«6ata»^xP^T*y, »=#3:u<ii^**;u*yya-e 

<fc3o 

rR 6 S^R 8 , R 9 &rjR'°, XliR' 3 S^R ,4 l**tt"£ft— (*<t^oTiJ©^x 
PH ; ? :; £WbTUTt)J;<^S€:WLTl\T : t>il\^mS->^P7;U*>'Uj <hli. 
R 6 &tfR 8 , R 9 &tfR'°, XttR ,3 R^R ,4 75^-&LTU-5s^ : f : <Dft!»lC, •ffefl) 

^Tl\Tfc&^5Xtt6afcfn^T-ClSlT?*y, ^+VS. \m.T)\,*)\,, 7'J- 
^(DM^S^I -2f!WL-a\Tt>«fcO. »*U<li. tfP'JvA tf^yvA 

WWft*1fclCfel\T 3 $75 >RltX)l>7 -r PtHTZibWbtt&UWMWff- 
*BW<t£*! ( I ) 14, 75 K«£(=*:*<«fflR14f*##«rS. M£S©?ISi 

1 mTbmw&mvmm, mm, mmo>tt+*>+mtt*iit*mtt 
*>*y, cnicso'< (r) <*, (s) wm(o%^m/m, it7XTi>* 
■?-mtfn&t%. stc, M«s©ss(c«toTii, -■«^*wr*©T. cz) 
(e) Km*. $e>c->^p'\+-y->iiics^< h7>*#*©«ras 
ttf*jw?2Et-*. £fte>©»tttt©#Kanfct>©&*wiS£**±T 



7 




WO 00/1 7 1 63 PCT/JP99/051 49 

<\t®mm<Dtm, &tzit*&, mm, 7nz*>m, -?u>m, =ia*. 

X«7a/t7*>ffiSL< 5 >«&£*OK1475 y«<t©fl-ilUS. * h U 9 

A, rt'J^A, -7^*->£A, lJ)l>'>01x, 7)^-0 A, VmAtlZmW&&. 
^^7S>, I^7S>, x*/-;U75>fc<fc*©W«8igS, L>v>, *;i>x^ 
>fc£©tt^75/K£©Jt***tf3C£#tti*.a. HlC4fft7>*x»7AiaT 
»*>tt>Tf«*. 4«7> : E-'>A*tt, JM*WlCttfi«7;i/*JUA7-r K, ttffi 
7;MMUMJ77-h fia7JWUh->5-h*fctt^>^UA5-r' KSTNftU. 




(ID (in) 



(xfc*©iE^(i, mfiE©<hfcUT£3. ) 

ttRBi&li, -»S (II) X'7jk2tlZW&7 5>Xli*-©ig<h, HKtt ( I I I ) 

<t£® (I I I) ©SJBItRTO*!: UTB. A ;!>#>»©* ^UX*^, X.J-)V 
X7x-r;U, 4Vtt-frx.7srfr. t e r t-^WH^fik /it'Wi^Ox^x^, 
P -rhP7i-JI/X^fMi:©7izjH7f^ B*p»JK, »7*n5K©in 
*»A7-f F, SUvH, 2, 4-yZhD7i;-Wi'©7i/-^b^ 
1 - tFP+y^vW^, 1 -fc KP*->^>V>U77-^ (HOB t) fc 
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•f±-5^<h'. v->^P^*v^JU7Kv-f 5 K (DCC) , ^jUTH-JUv'TSyy- 
JU, v7x^U^^7tvU;U7vK, vX^;U7ts**iJjV>7xK^1 -Xf-JU-3 (3 
-*J*9-J\>7£S7n\£M ajl>#5M5 KttWt (WSC) «©«^ffl*ffiffl-ra 

m, WV->7^— hatff*-f V->7*- h<h©fI£EJ£#Wfi]-e&S. 
ffi, -rv->7:J— M*. 75 H. KtK7$>F*©*;U#>IMMH* 

V>>7t- Hcg&T-SBBIi, -fiK^P'J K^»S^Kli7k^lflC^JftUfc^7^b 

^t--577^W?'JTS<5. SfcC(Dllv7xXjU*^7ttiJJ|/7vh' (DP PA) 9« 

I) ftffT(CDPPA*fffflS1**CiCJ:y (I) *»*Ctt>priHT»*. 
ttfcr*7 5 £fdi**y>SI<ffif*d;JEJS£t+, -rv>7*- 

rt/l^/UvH'S^V-rt^, yter t-W^*-#^— h (DIBOC)fe 
«fctf4- (N, N-v/^U75y) ty->*> (DMAP) ©ffl^frtir^tfgCf t> 

Sfc. *ttfrr*75 -B7iXJU*-#^- hcftasnaiWMi* 

wrssttft+BWCDiaiLfca, (id ts«;s-&«<iicj:y d) 
R«iiffiffl r -5 s«tt»»»^p«^fflia df i= «fc :> x *>gfc a as s> * p p > * 
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>, v^dpx^>, ?nn*)\,At££<DJ\Q'r><tmt7iim , &, mux 

v, ^isisymn^mmmitJkmu, x— f;u, fh7tFa77>i©i-fm 

»IlfMXf^?OI7fW, 7-bhxhU^, N, N-y/^WA7S 
K (DM F) , N, N-vy^JUJ-b h75 F, N-^WUfP U HV^S*/*-** 

(rS, S/SICI^LT, g&75> (II) fciBWICffiUfcy, N-**;«A*'J>. 
M,>*7MU7S>, hUX^U7Sy, N, N - y/fJl'J- 'J >, tfUv>, DM 
AP, bf3'J>, 1,8-y7ftv^a[5.4.0]5>7^-7- 
x> (DBU) &£<Dlgg0^£TlcEl£<*-tt3<D#, 5J£^R;tlciift$ti-S±-CW 

ccK^rtcffar^MDR^. miff?. mmfc+mitw&mt&sisT^z 

C£#M£LtM§£#'&U, C0J:9)5:«IitlTtt Greene Rlfi Wuts ¥, 
TProtective Groups in Organic SynthesisJ§B 2 JKlc!E©£HfcsI8!!£^(f az£fl*"C 




*ss^aii, -«a (id Ts*n*«*7 5>xtt*oja*, x^wrs, s 
*. ffffS€*-r«^#»ffn«ff£f *»cj:y*«infc** < i ) *«ar* 
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ft&fcizm u gs-ti;£-e* Lfc*fra*«WB we»*. 




(it*, Qli7y*. Jg$, UK. 3$*SPAP*>, 3KiHJ7JI/*P**>;UU 
HIKC (VI) T3j?atl5B»75>X(i-t©l6£. HttSC (V) T 

m, *»7 5> (v i) *iB«icffli\fcy. N-^^t;u*y>. 

hu**jU7S>. hi 1^7 s >, ^-fyyntr;n^U7S>. n. n-x/ 

5\^7x"J>, t'Jy>, DM A P, Jl&it>, 1. 8-K^h'J>?-;U 

7S/*7*U>, DBU fc^flfcttttSSUifciiaySA, afflW-MJSA. 
*;U->$A. afflWcJIW-HJSA, *IHW-MJ»>A, KK-b'>^A««)!MHHIO 

ji/x^x-zmox^T-JHi, x^y-;u, >^y-jHf©7;U3-;Mt««E. 7-trh 

xMJJk DM F, N, N-y/fJl/7th75h', N -tf-frMU V K>, N, N 
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I rh II ' 





*i2ii;£(i, -fiftsC ( I ' : R< = H) x^n^mmt^m^7)i^Mt^fz 
^EJSicfcuT. a^^^k aon^M *>iVi>7n*Ftzii<D/\Q7*s 

•>JMb3J;W£ffl£n3. C<DlgMJx3S>U75>, *M yyPtf^x^UTSX tf 
R8thU-)A, ^gtfj'J^A. KBtfjJUv^A, mKTk^h'J^A, 

h u 7 a, ?K^{b^ h u o Kts. e (omwrnm^m i vr t> «t i 

EJfcli, ii®v*PP>*>, ->'*ppx*>, i7 0P^A6i'O/\pywtK 

MPX>, +->U>^©^#SlK<b7K^, X-x;U, 7h7 

t KP75>3ltf>x— S&x3^nx7;HfcDx;*x;U3S, DMF^N, N 



*Sii;£l;t, -flSit (VII) T^£ti3<b£#)£^<t£ti:T, *§gn;Hb^ ( I ) 




R 
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f h7t KP77>f©i-f;m, I^KX^UXXx-'HIOXT.x^. DM 

mz±y, tt><D*%Mt£®iz&&u!mT$>ij, *<D-%iznmm\z7Kbit. 

#gt???i8i4, «ias. si, safe, aa. ma. M*p?h^7-f- 

«-s<pgi4f*i4, aa &**M:ft4fe*£ftffl * fc ii5&ftfr«tta r s c t iz «t u 
ajRWic*j*T-6fr. *fciiJnt{«ii©«jawi4Jio«*«ffli/T»(ir«ct*«-c 

**. a*tf, 3fc^te<toaafc«8*a!Rr*C<fclcJ:U. «*lM45-t5fl;d 

asanas (ffHAii, Hiwaji£*8SttaiMitoy7^xu*^--ttca#. 

&5i4&si ij-f-kjvm. mmi, mi, mmw\z&zmn&$, &aiM4 

i^. &5a.(*&tt. fly?***©**. ta«»*MLra*©«^icfl! Drains 
mna&n&swmsmxi bsuo. o i ~5 omggg, #gpj£5© 

«££A1 BiSUO. 00 1 ~5mg8KT*U, 1 0T, *31W42~40 

*56wic«k-5apjft4©fc«>©Bf«aj««ituTi4, mm, mi, wmmtfimv 
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aW^©aHB9J, iAI^rJU >»T**->9A0J:5fc»»ai*ttt|*^l,:3- 

*>3«, *5^>, t KP*->7pfcMH^p-*, t tr^^m^ 

ten&HMttbomimi&mt, mmmz^mn^mm. mmi, mmi, > 

*§Wi8J, ttttffl, glfi*5t 5?§SJ. R*JBSiJ£#*rUTlvc<fc>«fcl\. 

S9J*s#r^.o *i*0»«sj, eisajtLTia, ^tf&atffi&sjjc&tf^gaig 

TK'Jx^U^^Ua-^, :*'J-7;i©«fc5£te$/"a. x* / -;KD<fc5£7;U:i- 

tfuv;i^-h8o asf n D n £) c©«fc3fciaifciiji4as(ciwj(nw. 
an». m.<tm, tmm, &m<m (mxu, ?t> h-x) , mmmnm <«*.«, 

mmmi 

##0|J 1 - 1 

h^>X-4- (2, 5 -isfif-frZUVs- 1 --f JU) -2- h'J7JU/|-p/5 L 



1'4 
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4-7ju:*p-2- h»j7;u*p>5-;w / <>*y=hu;n gih7>x-2, 5- 

V^f;|/^7y>2. 4g£, DMF 3 0 m I ICi§8?U 8 0°ClCT-SSJ!lD^b . 

□ P^UA->^y-;U (1 0 : 1 , v/v) •»mffiJ:U»II<l:fc1Jj1 . 3g*Hfc. 
1 - 1 tW*IC. #4HH 1 - 2 7}£1 - 1 7 CftbOmii&tf 

t 3 1 hO^fiJc 

7K#TTD I BOC1 0. 9g(D7 i h^tKP7^> (TH F) 5m I £2 

-/^Hf^^vV 1 OgOTHF jf?58 1 50ml ICflnAfc. 8«S€£ 
JETS£U7t. BSC***!*.. »»x^UTttaa. fflMtftJMBRU inSET 
S«t£S£-fS£K:«fcy Silted 8. 9 4 gfcgfeftttfcigtLTiifc. 

##ff0 3 

t-^JU 4- (4->7/-3- hU7^n^^7i-^) -3-^^Ptr 

4. 46g, 4 -7;U^P- 2 - hU7;U^-P>^U^>V— HUU6. 74g, S 
tfv-fV^P t°;UX5 : -;l'75>7. 76ml^DMF50mlf, 10 01CT2BR5J 
»#U7t. EJfc«**-Cft*lU BKx^Tttltifc, m««ft»ttl0ll/, iUE 
T^fSbfc. asit->u*y;u*5A^nv h^7^ -cttU'\*tf->-» 

Kx^JU (3:1, v/v) *m*T»mU «H<fc£*J5. 6 g SSfetSHi LT 
#^J4 

4- (2-^^Hf^7y>- l -2-b , J7fr*a*W<>'S=.bVH, 
®2tm 3 T'^fiSUfc t - 7*5^ 4- (4-5,7,/- 3- HJ7;Wn**JU7x 
-M - 3-W^7V> - 1 -^Jl/^+->U- h2. 8 5 g£ HJ 7;U*P8t 

ggs om i 0Tc~a-aT2^iHa»Lfc. ;s«e*»hets*u taffiam7KTi> 
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8%7> ; E-77K (10:1:0. 1, v/v/v) j§{iJg|lckU. ftHfl:£4l5. 6 

4- (4-^>^-2-If;h3-^V^7y>- 1 — OM -2-MJ7 

y-rV7 , PC^7S>0. 9 4m I £I»7KTH F 1 Om I C5g#U -2 0TTC1. 
4 7M07*^MJ^9A/'S*-y->»»4. 5ml4iBX., 1 0$HBIiI#l/fcfc- 7 
8TCICJfrSJLjfc. ##0M -1 5T^fi£Lfc4- (4-^>yJI/-3-^V^7 
v>- 1 — f JM - 2 - h'J7JU5j-P^5 1 JU^>V*-KU^2 g T H F 2 

Om I *»TU 2 OftMHttfc. atteXf-frO. 6 7ml -10t* 

PTh^7 7^-*fflUT»t4L/, ^+*>-Mfct^ (1:1, v/v) iSiiJSP 

«fc y , sBfcdtt 1.5 g *efefattifc«t u-c?»fc. 

<MHW5-1tH«i:, #3?<53 5- 2&tf 5 - 3££j£L£ 
#^0J 6 - 1 

#*WI5- 1 -C£fiSUfc4- (4-^>v;U-2-Xf-;U-3-5j-4 1 Vtr^7V> 
— 1 — TJU) -2- h l J7;U^-P^5 L ^>Vxh'J^H ■ 4 7 g(0^?KTH Fm& 
3 Om I cf(C0°CICT1 M#7>- T H Fjg«5 m I £»TU 4l*|HI«#Lfc. * 
*/-JU Om I , 1 8m I £iO*«#Ufca, Efca*aETaiBU 

U7c. »a*->'J*^UA5A^PTh^57-f-*fflt^TI»BU 'v+U'I'-RK 
X^U (5 : 1, v/v) SttflUU, aaBMt^ttO. 6 7g^SfeMttltUT 



16 



WO 00/17163 
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mm 7 - 1 

4- (2-X3F-JH^-7v>- 1 — f M ~ 2 - h'J^^P^fM^^H'J* 

##$16 - 1 T'^fi£Ufc4 - (4 2 -x^jut*^^v>- i --r;u) 

-2-hU7;U^P^5 L ^>y-h l J^0. 6 5gfc<i:7jM 0 J^/t^v^A^-zH 
>6 5mg£**y-JU*. «E**»H«TSiaT6ISIBia»Lfc. *»1fe*-fe7 

-f-tffl^TWBU £PP7M/A->*/-;U- 2 9%7>*X7* (1 0 : 1 : 

o.i, v/v/v) »aaj«ky, aawt^tto. 4 e g «*6ttttttJti: u-c*fc. 

##007- 1 tittle, ##0iJ7-2&rjC7-3££$U7c 
###1 5 - 1 T}E.&2tm 7-3 0fltift&tf#!tttt€ft 5 IC^-f . 

4MI0I8 

H5>*-4— (2. 5-y^t^ t />-1-'f;H 7^P-h'J;U 

4-th'P+y7^PZhUM. 5 2 g£7"fe h U 0. Om I ICjgfgU 
hUx^U7S>2. 1 m I £flD;L, - 1 0°ClCTja#Ufc. EJC&jglCiMc MJ 7Jl> 
Tj-P^VTJU/tx^l . 8ml*JPX, 0X:iZT3 OftMftlslt'ik, £ift£MU 
DM F 1 5ml *»*.2B#|IIHH*l,fc. METiSMteffSU HSlClffltX^**! 
A. fi»eB67k*^ h 'J * A*»»-C3feJ* U W««*BM6^- h 'J 3 ATgig U£. 
»BETi8IUE*ff*0fcfc, 8b!£7-t hxHJ;P2 Om I CJgtfU 2, 5-h^> 

^^>5 L ;ub:^^v>2. 3 0g$Anx, 2isiB)J]n&a3iEU ssct— nwifcujfc. 

METiStt*S*U JISlcRttx^H 0 0ml teftKB*** MJ9A 

##0IJ9- 1 

1 - [2- (4->>7/-3-h , J7JI/^-P^5 1 ;U7xijy) -1,1 -vj*3MUX 
5=-;U] -3 - (4 -7)l*n7 3L-)l) OUT 
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4- (2-7Sy-2->5MI/7Ptf;U75/) - 2 - h U 7)\,*D*?-)^>^ 

-h'J;u$i/^PP>^>6 om i \z-MML. 4 -7JU;tP7x-JH'v->7:t— h 

0. 4 9ml^HSTU, m&lZT WftmmWLfz. ffiftLfz&ikZ&ms, yfPP 

1 tftWiZ, JUT£>#3t0!)9-2££ji5cL£ 
1 - [4- (4-V77-3- h'J7Jl/^P^5 i JU7-'jy) - 3- (4- 

7)l>*n?x-)\,) yl/7 

##091 0 

2->^t!^7y>4 g£v£PP>*>4 Om I \Z-MML, - 7 8^lCT^>v 
;U*pp*;i>>-M . 7 1 g^STUc, 1 f$®}g#&7K£ftQx3t;%U iz£t£i§ 
JS£S*U ^H^^2. Og$It 

##00 11-1 

(2S, 5R) -4- (2, 5 -ittJ-iW^i/y- 1 - 2 - ^07)1* 

( + /-) - h5>*-4- (2, 5-v>^Uf^7v>- 1 -- - 2-h 
'J 7^P>^Jl/^>y- h U ;H0g ^Xi? / -Jl/-7Kig^^20ml IC;§8?U (-) 
- ^ > ;U - L- ;I5^[(- ) - DIBETA]6.6g £ ffl U TtfS'J I9HA U iS U» * 

## 0IJ 11-2 

(+) -^>^^-D-iTOffloT#^i 1 -i <tra«o»f^icj:y 

(2 R,5 S)- h7>X-4 - (2, 5-v^tX7-/>- 1 -fjl/) - 2 - h U 
#3f 09 12-1 

(3S, 6 R) - 1 -^>'J)l- 3. 6-y>f^^7X>-2, 5-v*> 
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0 V IZ£W btc D C C 1 .07g tf> v£ P P * * > 50ml j§&lC N - tert- 7* h * : yfi^ 
7K-JU-L-77->0.98g^n^. 5^mmW(yfCo COj§;glCN-^7-7^-D. 

Failure. &&<D : xmb*m\\s, vx^ux-x^r-ftfru asss^aiiiu^:. 
»a*«ETI£«u -77pp**>30mi ZMz., otizjfraju h'jy^tum 

10g £&feO;iiitftl<t: UT'fifc. 
12-2 

(2R, 5 S) - 1 -*>i>)\,-2, 5-y/fJHf^7x> 
(3S, 6 R) - 1 -«WJ)V- 3, 6 -5»7JHi'<5 5»- 2, 5-x#> 
1.0 gtf)TH F 30 ml^lCJJUd'^fiamT, O'ClCT'J^AZJI/SX^At K 
U K 0.57g Mmmt&kft-T-mmLlt. SJfc&fcO'ClCftSIU * 1.0ml 

*«T 1 0 %*BI<t± h U -5 ATkiSjft 1 .0ml £5®T U S 6 lC7h 1 .Oml £jbP 

SS$->'J*^7A^P7 h^57^-(Cf=tU^PP7txJUA->^y-;|/-2 
8X7>*x77k(2 5:1: 0.1,v/v/v) BtttflU: USflftM 0.75 g £Sfe0tett 

#3ffflJ 12-3 

(2S, 5 R) -4- (4-^-2, S-v/^bt^yV-l-^) - 
2- h , J7)l*U*T)\,'<>*S-h l ))\' 

(2R, 5S) -1 5-y^^7-/> 0.63 g ©t'J-7> 

15ml jgjKlC 4 - 7)l*n - 2 - h U 7MP^fMV , y- h 'J 0.7 g £2)0*., 9 

-TlggU, n-'\*-y->-»Kx^U(9 : 2, v/v)<fc U3ISI<t^!l£afetf>@{*<!: 
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<Mt«1 2-4 

(2S, 5R) -4 - (2, 5-yWI/tX7y>-1 -<<M -2-h'J7;U^ 
P*3S»l^>VXHJ;l' 

(2S, 5 R) -4- (4-^>vJU-2, 5 - v/^Utf^5 v>- 1 
-2- h , J7^*n>3^U^> 4 /-HJ;U0.31 g©v^PPX^>20 mli§jSlC1- 
^ppx-^l, £PP*JM- h 0.92ml ^inx, JB&^&ttT 2 B.m.Wbtc. EU& 

mzmmL, >*/-;u2omi*ioAto«a^ttTi B«*ujt. sftssatiu 

i , vmxhwru mmits® 0.19 g *«fe»tttt<s: ox»fc. 
*ft*H!©tttt3Weftatft*att hplc *^A(^-f -t;Mfc*i*. chiralcel 

OD-H)T©ffi*KI»li, #*MH1 1 - 1 ©(-)-DIBETA *fflinr*MHUfcffc*1fclC 
##0J1 3 

5 - ->7/ - 2 - MJ 7;M"P U 3?>2.9g fccfctfigi£&30ml £ 9 0 g|C 
XI 3«$H«#Ufc. KfciSjBteSSSTttJSU***!*.. *UT2 8%7> : EX7 

Tkizxp h^2-3ickisu/co ffffiLfcsasamiy^a. *icx3t*uaafl:^ 

f$J2.22g Z'&tz. 

®nm 1 4 

2-* V^slDVit-M 
fcf'J v>- 2,4 -^*;U* >»5.0gO>^>'-^50ml*aica»»1.7ml*Jll7L. 

&£&ixufc. * n D n 5.7g^^^/-;noomiic*n^j§fi?L, #fc£ST»#ufc. «f 

M«1 5 

3 ->7 y - 6 - p7p e;u- 2 - 1 , 2 - $; t hp try v>- 4 -a 

2D 
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2,4- V □ 7PA' >73^U|gX3\/UXX-x-;U41.9g<DX^ J -Jl/300ml 
^jglCMSJI^T, 2->7/7t^i H9.2g£JD;t7c. 6 5°ClC^i&$1+, Um 

6 

2-->£pyne;u-6-* h*wv=a?>»/^xwP 

3 -->7/ - 6 t;U- 2 -:**7- 1,2-/tKPf'J v>- 4 - 

^^7H>Kx^^XXx;H2.0g©i§lgKlOOmljS5S^ 5B#r B l4 0#iPgijI3KU7c.# 
*«H*l/fi*JU3K>»i5.0g*»fc. *<k^13.9g*^>-bf>250mllCSgSU 

mutt, aasTttastt-fc^-f HftffloTaaa. js«s*L7c, mwm&'>vii 

?)\>*5A* n't h#?7 4 -IZTtitmU mW-A^> (1:6, v/v) j§ 
mSUcfc U»Hfl:^*5957mg*»fc. 

#3?0|J1 7 

4-75/- 2-7P : EeUv> 

67%X^/-;l/7Kj§;*g450 ml*IC2 -7P^-4 -X|*P t'U x>N-:t*->K 
8.78 g. »»11.2gfcJ:tf«l<b7>tX^Ai.2g*«»aS*DLfcafc. tt30#IIIAll&jI 

aw**it#»»x^jncTttmbfc. *r*w**ft • fasstt aEKciu^ 

*/-JU-2 8X7> J E:i7* (200:9:1, v/v/v)j§tBS[U: U . ftfll&M0MM:*tt 
4.4 g£*#7t. 

##0] 1 8 

4 -75/ - 2 - (t -7h*->*;U7Kx;U75y) t'J5v> 

t -7*/-JH50ml«flC2, 4-5?7S/KUSi?>5J2o***0U *WCtC 
*niaLT*KSl*fc8fc, SS3:-ettJfr£lt, iUTD I BOC12.38 g£;Sint£, ft 
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3 a rammwbtc. m&^iz^ y ± ztz&±mm -> y ^ a* P7h^ 

^-fZTfjtgJU ^OP^UA-^^/-^-28%7>t-77K (200:9:1, vM,)« 
IMMIl 9 

2 - >7 y - 4 - tr y * t - ^;i/x^x;u 

2-: >7^-f V-u^>|6i.5gOt -^y-JH00mlS*lCSi&«JfT. MJX 
^U75>1.8ml, DPPA2.8ml£JI!;fcOD*., 4 B$^1 2 5 #in!»jS3fcWfc. Mig^T/ 

(1:2, vA/)jSffl»J:yaHYt^tti.34gft»fc. 
#*«2 0 

2 -7-tr5MU- 4 - try SWAA/ts >g t - 7*^;Ux7s7^ 

2 --> 7 y - 4 - fy >S£ t -7^XX^H.58g(0T H F30mlj§ 

•Mtzmmm. ^^^->^yn$ ^3Myi^n- f;w . 2miei 

tfc, »SCT*tt*H£Lfc. »S«J*i/y*y;U*5A^PVh^7^- ( cT||| 
«U IWtc^-/s**> (1 : 2, v/v) *tiJ»J:y»fflfl:^(1.i6g)*»fc. 

##00 2 1 

5-7s/^^ji/-2-pt h*->ey s?> 

5-->7/-2-* h + ^tfy>5>i.00g€x^y-;U30ml&ZJC2 8%7>tX7 
*10mlfC»*U 7^--7^Hg^lJ0 U**tt3tT«E*ac:T4 *nfl#u&. 

###J 2 2 

2-(WS^/yji,)bfy ^> n-**->k 
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-rsyy-Jl/0.76g £ N.N-^/^U*;UA7S K 7ml iCil&flDU 90% 'J 

^AtHU K0.2g£i8*lOt£4 0*M»#Lfc. i>:HT2-7'PifiJy> N-t+vH 
2.1 7g fCj£*P U SSTtt 1 mOft. £ b IC 80tT**) 1 B$fflAl&£ 

tt'fca. }§«g£ic«t y $ b tifca^tt* •> y * ^ a* □ t h 7 -icf* 

U, ■^□□^;l/A->^y-;U-2 8%7> : E^77K (10:0.9:0.1, v/v/v) TigifcL, 
&*fegfi®«fi<t£1i! 1.21g £f#fc. 

#3012 3 

2-(1 --i S. # V U JU)-4-~ h P t 'J v > N-5J-* •> H 

2-(i--f s^yy^try •>> n-**v k 3.22g £&sag? 7.e g hmu *#tt 
ftmm 5.2g 2.6g (os^jg*^^ [zffiT'&, i3o*ct^ 2.5 mrsimm 

300ml T«aai u/t. aw^Tftsnfta^tt* •> y a^ua? 

(200:0.9:0.1, v/v/v) TJSWU HfetSa©amb^tt0.12g 
#Sf092 4 

4-7 s j -2-(i s y y y m tr u x > 

2-(1--f S^yjJUH-- hP try v> N-**-> K 0.l2g * 70%x*/-JM<;§;g 
14ml ICSiS$1+, SSMft0.32g fccfctfig{t7> : E-£ A20mg U7i:t£, 100*0 

*C<hlc«fc y Sfl^HI 0.1 g 

#*h» 2 5 

2-7 s j > ^;u-6-^ p p t* y v > 

5*-x y *r)l 3.3g £x^ y -)l 30ml (CSS U 2 - ->7 / - 6 P P t 'J V s 
> 1.42g &tf 2 8 %7 >t-7?K 10ml £»n*, 7)c^m^TMST 4 B$WHI# Ufc. 
E£g#*J£-fc7-r h*fflivr«au -&iff&;«tU$Sft:£tti.38g *S^tt<kL 
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#%0IJ 2 6 

2 - £ p CK y - r^yigs.Og&tf^Mx U >6.91g£<f V-JUKJ -;H6mllC« 
1U lt«f150X;CT2 7*IBllJfUfc. j8«£*S£U ;*UTy*y-JU70ml& 
tfS&&5ml)£JDa., 6.5i^|S!*Piia3StL/!:. Stt*SiSl,*PP*JUAU:Sg»U 

/\*-y->-ft«X?-jU (4:1, v/v) iCTjgffiU, £fHt£#)0!)& 
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aiCT5B*IBll«tLfc. *ETS«**S*U »6tlfc»S1ft*»»x^HC»)IIL. 

(1 : 1, v/v) SttflU:(J«llfl:d1fe4 7 5mg£»fc. 

mmm 5 - 1 £Mtc. mum 5 - 2 arj 5 - 3 Lfc. 

HJfc#] 6 — 1 

(2R, 5S) -N- (2-^P : E-4-try vJk) -4- (4-->7y-3-HJ 
4 - 7 5 J - 2 - 7 P t tf 'J S> > 1 .66g * tf 'J > 1 .4ml iZygM U 7izMP 

p*;i^- h 2.og ^mxm^zx4 ammft^tz, x^-c&mm 11-1 

£(2S, 5R) -4- (2, S-*J*9-)W<?i»- 1 — <J10 "2- h'J7^ 
^P>'5 l ;U^>y-hy^2g^DX.100glZTm#P B 13 O^JPttl/fc. j§«*S* 

•>AicTia»ufc. *w*5A^nTh^57-f -eft 

U ^PP7tv;UA-^^y-7U(3 0 : 1, V /v)T*j§ajL/^e>nAciS-7i'«:ilFKx5 1 7U- 

/ N+"tt>J: y &Afl:£ m^mt£% 2.7 g 

NMR:1.10 (3H, d, J=6), 1.20 (3H, d, J=6), 3.35-3.52 (2H, m). 3.68-3.80 (1H, m), 3.82- 
3.96 (1H, m), 4.28-4.60 (2H, m), 7.22-7.35 (2H, m), 7.50-7.58 (1H, m), 7.80-7.90 (2H, 
m),8.14 (1H,d, J=5),9.19(1H, s) 

mmm e - 1 tmrnom^x-mmm 6-2M6-1 6 zsts. 
mmm 6-13 

(2R, 5S) -4- (4-->7/-3- hU7^P>^U7xx;U) — N — (6 

NMR:1.11 (3H, d, J=7), 1.18 (3H, d, J=7), 3.30-3.45 (2H, m), 3.70-3.76 (1H, m), 
3.80(3H, s), 3.84-3.90 (1H, m), 4.36-4.45 (2H, m), 6.75(1 H, d, J=9), 7.24-7.33 (2H, m), 
7.27(1H, dd, J=3, 9), 7.85 (1H, d. J=9). 8.19 (1H, d, J=3), 8.56(1H, s) 
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nmmi— 1 

(2 R, 5 S) -4- (4-->7/-3- hU7MD/f ^7i-JW -N- [ (6 
-> H*->- /tMU] -2, 5--7>5MI/tf^v>- 1 -^;UtH+ 

MJ*7^>252mgOv£PP>*>10ml;§SlC7K#T (2 S, 5R) -h^> 
7.-4- (2, S-x^e^'^-l-fA) -l-W7)V*U*?Ws 
V'- h ij ;U 700mg h 'J lf*7 S > 274mg <D v£ □ □ / ? > 10ml j§)8£flD;L, 
1 Ufc.#S0!T£fiS Ufc 5 -7 5 J 2 h*v tT 'J v> 409mg 

&tf h 'J x^^7 S > 274mg O X* P P > * > 10ml ;§}££;iST U MiSlCT-^Jg 

ei^siLfe. i#e.nfc?ss^€->y^^i/*7A^pvh^77-f-izftu. *p 

P*JUA->*y-Jl/ (50: 1 , v/v) T-PS&U aM<t£#) 1.02g tntc. 

nns.ms— i 

3- (4-->7^-3- hy7;i/^-P>5 1 ;i/7i-;i/) — N — (4-7^P7i- 

ji,) _ 5) 1 --fsyyy v>^;u7H*-y-s k 

<M*W9-1 T^fiSLfcl - [2- (4-->7y-3- hy7;l/^P>5 L ;U7-'J 
J) -1, 1 -/^fJHf;W - 3- (4-7i^n7i-ib) 31/7 1. 0g^ 
KRlOml ICiSJSU WJ>0. 4 m I 5 0 t:T2B#|«aiH»Lfc. 

i#t>nrcS§^^->y?j^u73^A^pvh^7-f-[zTf§isu, 7 
p ptI^a - / * / -;i/(30:i ,v/v)j§tijg|5J; U mzitSWiZ, ¥4 vzfn bf;ux— t\>u 

h5>7-4- (4-->77-3- \*V7)Wn*f-)ls7 3L-)l) -N- (4-7)1, 
=j-P7i-;U) -2, 5-v^^bf^5-7>- 1 -X^*>75 H 
#3f0!) 1 - 1 7?£fiEUfc h7>7x- 4 - (2, 5-y^f;i/^7y>-1--f 

;u) -2- i-y7;i/^-p/5 L ;u / <> , /-h l J;n . 2 1 gi5<fctf7JU77$ K2. 0 



WO 00/171 63 PCT/JP99/05149 
5g£fcT'J5»1 5mlf 1. 5B*IBI*l8MBSUfc. *UT4-7^P7-U>4. 

0 1 mg^Ifc. 



Htfeffll 0 

h7>7N-4* -7S/-4- (4-->7/~ 3 - hU7JM-P*5M,7xXJl,) - 
2, 5-v>^;Utr^7V>- 1 -*JM**->7X'J k 

JME0M -4T^U^hv>7-4 - (4-->7/-3-MJ7;M-P*7^U7 
x-;U) -2, 5-v*t\»U-4' -ZhP^7V>- 1 -^;U^+->7-'J M 
50mg$/^/-^8m I ICiSfSU 7K4 m I , i*S»2 8 0 m g&tf*<t7> J E= 
^A30mg fcfln* 5 H»HMIftS9fcU&. JSJ£>S;£lc:p*jg£tf» 2 8 0 m g &£flg{k7 

*7AfP7h^77^ - (^/-JU-^PPtM/A) T»«U iRfiSBOSB 
{t£$2 6 Omg«»t. 

H«50"]1 1 

h7>7s-4' -7"bh75y-4- (4-S/7/- 3- hU7MP^f ^7i- 
JU) -2, B-y^fJl/k'^y^-l -*;U7K+->7— U H 

0T^U/S:h7>7-4 ' -75/- 4- (4 -->7/ - 3 - h U 7^ 

*p*7\»U7x-;i/) -2, s-^fjuf^-^-i -*;utH*->7-'J H3 o 

JSr B <k$-t+, *B<h^« 1 9 5 m g £»fe*SH<h UT^fc. 
H&&0IJ1 2-1 

(2R, 5S) -4- { [4- (4-y7y-3-h'J7JWP/f^7iZJW - 
2. 5-y/^t!^7y>- 1 75</} tUy>- 2-*JU*>K 
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nmm^ (2 r, 5 s) - 4- { [4- u-->7y-3-Hj 

•7)\,*U*J-)\,7j.-M -2, S-y/fJ^^yV - 1 -2UUtK_;I/] 757} . 
M U v > - 2 - jifrifr >8x^U 3.36 g O THF40 ml j§;"glC 1 ^7KKfb± h U "5 A 
40 ml £;T5T U EST 1 B#IBflM$Lfc. 7k#T 4 AT pH 2~3 

iClBfpU, ^U£2JMfe€aMKU »«*T3fejMk, 70 STSEflECTfci&USIl 
<fc£$ 2.80g 
ft«Clt%0« 12-2 at^ 12-3 S^fiSUfc. 

HSS0J1 3-1 

(2R, 5S) -4- (4-->7/-3- h U 7^P^^U7 i-JU) -2, 5- 

s>**^-n- (2-**;ua;u/*E'OU-4-fc:u5>;i') 1 -^U/K 

HffiffOl 2- 1 T^fiSU/E: (2 R, 5 S) -4- { [4- (4 -->7/ - 3 - h'J 

7j\>*n*W7x=.M -2, s-WAii^J^- 1 -a^tf-JM 75/} 

t!Uv>-2-^jl/^>^1.10g(DDMF30ml!gSjS}RlC*^T, HOB t 332 mg 
StfWS C 519mg SMUttD*., SStCML 1.5 WIBWUfc. Htf*#U 40% / 
^75>**jai0ml*-PlCjPil.fca. -WMSJfUfc. !IMR*«ftl*.fc&. 

J -fr-wmx-f-fr (1 : 9, v/v) SiHSUJ: UMfcdUl 674 mg Z'&tc. 
NMR:1.10 (3H, d, J=6), 1.21 (3H, d, J=6), 2.81 (3H, d, J=5), 3.40 (1H, dd, J=4, 13), 
3.46 (1H, brd, J=11), 3.75 (1H, dd, J=2, 13), 3.96 (1H, br d, J=14), 4.33-4.43 (1H. m), 
4.49-4.60 (1H, m), 7.27 (1H. dd, J=2, 9), 7.31 (1H, d, J=2), 7.83 (1H, dd, J=2, 5), 7.85 
(1H, d, J=9), 8.17 (1H, d, J=2), 8.38 (1H, d, J=5), 8.69 (1H, dd. J=5), 9.23 (1H, s) 

mmzmm 1 3-2^1 3-4 ££$ufc. 
mmm 1 4 

h7>X-4- (4-->77- 3 - h'J7;U^P/5 L ;U7x-;U) -2, 5-y>f 

;u-4' - o^t/75/) >;^-;utf^7v>- 1 -^-»utK+->7-'J K 

4-^nn7Mz;|/7i-WVy7t- h 2 0 0mg$y^PP^^>20 
m I CjglBU -7 8°CIZT#^]1 - 1 Tp^bfc h^>7.- 4 - (2, 
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f^t^7v>- i --ou) - 2 - hvy)^n^^Ji^>"J—h l J)i4 oomgo 

«**ii«x*-ji,c»*u mi, onm*. mn*m*nmxsi»i,. w&t 
-f-T»«L, (i:i, v/v) jsmst J: u «»bdm 3 4 

Omg 

men 5—1 

h7>^-4- (4-->7y-3-hU7;U^P^5 L ;U7x^U) - 4' -7)\,*Q 
-N, 2, 5 - 1 -*A*K*->7=y F 

6 0%*SSfl:±MJ9A6 9mg€DMF 6m I ICS91U 7k#THJS0l 1 - 1 T 
£f$.Lfz h?>*-4 ~ (4-'>7y-3-h>J7)\s*n*T)l>7 3L-Jl) -A' - 
7JU*P-2, 5-v/^l/hf^7V>- 1 -^;UtK+->7-'J K6 6 Omg£Jn*, 
5 0gT1 0#f!iJ18J?U£. EJfci§}S£*/SU aO<k*?-)l0. I I m I $iSTl/ 

;3tm EfciS:*" h U £A"Ci£JSLJt. »«**ETffl*U &zt£-> 'J tofJlto^A 

*P7h^7-f-Tra§su bkx^u-m 1 * >»aaw:y*Hfl:£iij6 20m 

15-1 <h|5l#lC, HJgtfiJ 1 5 - 1 5-3 Sr^jSUfc. 1 

nmmi 6—1 

4- th7>7.-2, 5-W*-4- (1 -:**V-1 A 4-5 i ^ ; E^ l J>- 
Hffi0lJ7-6T^Ufe4- [2, 5-v>7MI/-4- (f-ttfr*V>-4 -to 

)\,aa-)\,) £u*?>-\-<uv\ - 2- hU7Ji/^-p/5 L ;u^>v-hu^2 7 0 

mg£v£PP>*>7m I IC^PU - 7 8t(CTj^g£7k??H- h 'J A 1 1 Omg 
&tf**£PPA-'<>7'('y£7->K (MCPBA) 1 5 5mg$:Anx., HiSJST 



38 



WO 00/171 63 PCT/JP99/051 49 

Of|a«fiS*-ca»». 8Sl«-h'JSATlHftLfc. $S«£«ETB£U 
U*y;U*7A^PTh^77-f-Tl»a[U >^y--/U-^Pn*JUA (1 : 5 0,. 
v / v ) jgtfttfj: U ^Sib^^l 2 3 2 m g 

nffiffa i6-i tBMiic, nvm i 6 - 275s 1 6-5 tfMSLfc. m. mcpb 

XIUN1 7 

4-[4-*>$?;kf*$/*;u#=;u-2-*7JU- 1 -\L^ : s-i\,\- 2 - MJ7 
1.01 g&tf4 -7;w*n-2- h , J7;u^-p>5 L ;u / <>y— mj*8 1 4mg& 

tfKK*',l7A2. 3 8 g£DMF 2 Om I ICiflX 1 0 0*C|CT2 OftlHiI&ls£. 

^J5A^P7 h^77^ -TlSSiL, |fiS6lf^-^*1f> (3:1, v/v) j§aiSP 
«t U ^Sffc^fc 4 4 0 m g fcfcfc. 

HJS091 8 — 1 

(2R, 5S) -h^>7.-4- (4-->7y-3-HU7;U*P/^7x=;W 

-N- (2-^pp-4-t*'jv;u)-2,5-^>5 1 JUt 0 ^^v>- 1 -#;utf*-y- 

V-3f>8 3.4g ^7-bh-hU^50ml icliau X^lfVJWn 
V K 2.64ml StfDMF 3;8£flD;t, SSICT4 0*MI#Ufc. 3:1^7 v<t* MJ 9 
AfcSlgStf HJX^U75>9.03ml*JJDA., MiSlCT HMUt Ofc. SJBiSjfi 

30ml ICj§8?U 45 ^KSn^iiSSEUfc^, SSCT<MSff! 11-1 T'istilUtc ( 2 S , 
5R) -4- (2, 5-v/3MUtWv>- 1 -*OW -2-W7fr*U**)\, 
Kyy- hy;U2g**P^.30»«»lyfc. SttB*&, ^e>ttfc;S£®£vUa$-*;U 
rt7A£PTH£*57*f-|CttU 7PP*;i/A->*y-JU (50:1, v/v) Tj§ 
ffibSBft^U! 3.44g fcl\TlM^^U-^*tf >J:y»afc*mt*JHfc 

£*10§Sfl 2.51g£»fc. 
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NMR:1.10 (3H, d, J=6), 1.20 (3H, d, J=6), 3.36-3.51 (2H, m), 3.71-3.78 (1H, m), 3.86- 
3.93 (1H, m), 4.31-4.43 (1H, m), 4.46-4.56 (1H, m), 7.21-7.35 (2H, m), 7.45-7.55 (1H. 
m), 7.69 (1H, d, J=2), 7.86 (1H, d, J=9), 8.17 (1H, d, J=6), 9.22 (1H, s) 

JUT, 7*SXUm£^S3fc^£1ifch7>X-4- (2, S-V*?)\,\iU*J 
y- 1 -4)V) -Z-bV7)\r*U*WO % J-bV)V. h^>7- 2 -?PP- 

4- (2, 5-i?*?-fr\£l7*J>- 1 — TJU) ^>V/xh'J;U, 4- (bf^7V> 

— i — ju) -2-MJ7;u*p>^u^>v'-HJ;h 3U2h^>7s-4- (2, 

5- ^f^^7v>-1-'fJl') -2 - (2-WJyxh+y) ^>7-h 
U;U*HltT*ltflM 8-1 <tB»l=*i60i1 8-275S1 8-3 00^^^70 

JMI0I 18-2 

(2R, 5S) -4- (.4-'s7S-3-bV7)\f*n*W7x.=.)\r) -2, 5- 

NMR:1.11 (3H, d, J=7), 1.23 (3H, d, J=7), 3.15-3.90 (3H, m), 3.93-4.29 (1H, m), 4.30- 
4.50 (1H, m), 4.52-4.85 (1H, m), 7.20-7.40 (2H, m), 7.86 (1H, d, J=9), 8.15 (2H. d. 
J=7), 8.59 (2H, d, J=7), 10.78 (1H, s), 14.87 (1H, br s) 

MMffl 1 8-4 

(2R, 5S) -4- (4 - : sTJ~ 3 - h V 7 )1>*Q *^fr7 jl-JI>) -2, 5- 

n- (6- b ] )7)i>*u*T)\s-3 - ey 

NMR:1.12 (3H, d, J=6), 1.22 (3H, d J=7), 3.35-3.55(2H, m), 3.72-3.79(1 H, m), 3.87- 
3.98 (1H, m), 4.32-4.59 (2H, m), 7.24-7.34 (2H, m), 7.80 (1H, d, J=9), 7.86 (1H, d, 
J=7), 8.15-8.22 (1H, m), 8.86 (1H, d, J=2), 9.17 (1H, s) 

Jtffiffl 18-5 

(2R, 5S) -4- (4 ->7/- 3 - MJ 7 JU*P*3MU7i — N — (6 

-7;u*p-3-eu vju) -2, s-y/f^e^v^- 1 -*uM**-y-s K 

NMR:1.11 (3H, d, J=6), 1.20 (3H, d, J=7), 3.39 (1H, dd, J=4, 13), 3.44 (1H, dd, J=3, 
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14), 3.75 (1H, dd, J=l! 13), 3.89 (1H, br d, J=14), 4.30-4.42 (1H, m), 4.45-4.55 (1H, 
m), 7.09 (1H, dd, J=2, 9), 7.27 (1H, dd, J=2, 9), 7.31 (1H, d, J=2), 7.85 (1H, d, J=9), . 
8.05 (1H, ddd, J=3, 8, 9), 8.29 (1H, dd, J=1, 2), 8.83 (1H, s) 

nmm i & - 7 

(2R, 5S) — N — (6-v7/-3-fJvJU) -4- (4 -->7-/ - 3 - HJ 

ymu^)vyx-M -2, 5-v>^nf^^v>- 1 -ajM^-y-s H 

NMR:1.11 (3H. d, J=7), 1.22 (3H, d, J=6), 3.36-3.54 (2H, m), 3.68-3.82 (1H, m), 3.84- 
3.98 (1H, m), 4.31-4.45 (1H, m), 4.46-4.60 (1H, m), 7.20-7.36 (2H, m), 7.86 (1H, d, 
J=9), 7.91 (1H, d, J=9), 8.15 (1H, dd, J=2, 9), 8.85 (1H, d, J=2), 9.26 (1H, s) 

XIEffl 18-8 

(2R, 5S) -4- (4-->7/- 3- h l )7 Jl>Xn*9)l>7 x-M — N — (2 
-7;l~J-P-4-tf'JxJU) -2, 5-5>*7JHi'<75»-1 -*A#*»SK 
NMR:1.09 (3H, d, J=7), 1.20 (3H, d, J=7), 3.35-3.52 (2H, m), 3.68-3.82 (1H, m), 3.89 
(1H, d, J=13), 4.30-4.44 (1H, m), 4.45-4.57 (1H, m), 7.22-7.35 (3H, m), 7.40 (1H, d, 
J=6), 7.86 (1H, d, J=9), 8.00 (1H, d, J=6), 9.29 (1H, s) 

nmm 1 8 - 9 

(2R, 5S) -4- (4->7^-3-hU7;WP/f^7i-;W -2, 5- 

NMR:1.10 (3H, d, J=6), 1.21 (3H ( d, J=6), 3.40 (1H, dd, J=6, 14), 3.47 (1H, brd, J=12), 
3.76 (1H, br d, J=12), 3.91 (1H, d, J=14), 4.34-4.43 (1H, m), 4.48-4.56 (1H, m), 7.29 
(1 H, dd, J=2, 9), 7.31 (1 H, d, J=2), 7.79 (1 H, dd, J=2, 6), 7.86 (1 H, d, J=9), 8.06 (1 H, d, 
J=2),8.51 (1H,d, J=6),9.37 (1H,s) 

nmmi 9—1 

(2R, 5S) -4- (4-->7/-3- h'J7;U^P^5 1 ^7x-;U) — N — (2 
->h*->-6-*3Ml'-4-e'Jv;U) -2, 5-y>fJ^7-7/-1 -Jl)l> 
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2 _> ^^^-6-^^)1- A- ^'J^ytUlt-y^^J^^^ 1-20g <D 
THFIOml SffiRlC 1 m^miti- h U 7 A*»* 6.1ml 3ST* 1 ftm 20 . 

^hu^AS^nifc. aoTiuifl 1 8-i tmm®mz*.ymwtfsm®iz. 

NMR:1.08 (3H, d. J=6), 1.17 (3H, d, J=6), 2.30(3H, s), 3.35-3.45 (2H, m), 3.69-3.75 
(1H, m), 3.78(3H, s), 3.83-3.89 (1H, m), 4.32-4.40 (1H. m), 4.45-4.54(1H, m), 6.82- 
6.85(1 H, m), 6.97-6.99(1 H, m), 7.23-7.31 (2H, m). 7.84 (1H, d, J=9), 8.83(1 H, s) 

mmzmmm 1 9-2^1 9-6 s^Lfe 
mm 19-2 

(2R, 5S) -4- (4-V77-3- h'J7^PP t 5 L Jl/7x-;l/) — N — (2 
-X5PJU- 6 - > h*->- 4 - tf'J y^) - 2, 5 - v/^fc^v^- 1 ~fi)\> 

NMR:0.80-0.93 (4H, m), 1.84-1.95 (1H, m), 3.73 (3H, s), 6.78 (1H, d, J=2), 7.03 (1H, d, 
J=2), 7.21-7.33 (2H, m), 7.85 (1H, d, J=9), 8.82 (1H, s) 

mmm2 o 

(2R, 5S) — N — (2-7-fe^-4-t:U^;U) -4- (4-v7/-3-h 
U7;U^P>^U7x-;U) -2, 5-y/^^7y>-1 -MWSH 

2-7-fe5\IU-4— f U v - t 1 .41 g <D* P P* 

JUA 12.5ml 7§mzfc/%®.WT, hU7^*P»» 12.5ml **B^.fc. fcfcSlCgiSS 
T^;a$1+, 2B#|»4 0#«#Ut. «EICT»«*H*Lffl7S>*»fc. *<fcS 
ttSfcTU ^>25ml K:»ilS1**)MUfT, 7 x-JU*P P*;U>- h 0.83ml 

>t>s-6i=aa*T?jiaa-i*fc. 8*iB3o#*, (2s, sr)-4-(2. 5-9 

1 -- OU> - 2- MJ^^P^^VV-HJJU l.4g 
ij v> 10ml Sifc*fll*.fc«, 1 ftHin&SSiElyfc. M*t^aSl*RJ65S»lc* 

**pa. ^pp^uAT'ftaiufco waiB*ia»M*jSj«Ta»u»*Kii^-hu 

mt£1*l1.03g£®fc. 

NMR.1.10 (3H, d, J=7), 1.20 (3H, d, J=7), 2.61 (3H, s), 3.34-3.52 (2H, m), 3.75 (1H, d, 
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J=14), 3.92 (1H, d, J=14), 4.28-4.45 (1H, m), 4.46-4.62 (1H, m), 7.20-7.35 (2H, m), 
7.78-7.91 (2H, m), 8.12 (1H, d, J=2), 8.48 (1H, d, J=6), 9.24 (1H, s) 



JUE0I2 1 

(2R, 5S) - N — (2-75y-4-tU5v^) -4- (4-->7/-3-b 
'J7;l/^P>5 L ;U7x-;U) -2, 5 - y^J^^y>- 1 -rtJl/tf*1t5 K 

H«5ffl)6-2-CB : «Ufe (2R, 5S) -4- ( 4 - ->7/ - 3 - h 'J 7;i/*P* 
^7x-;U) - N — [2- (1. l-^WHh* < >*^) 7S/-4- 
bTUSvMU] -2,5-v^5 L JHf^5x>- 1 -rtJUtf+tf-S K 2.8g£>v>*PPX 

^ > 60 mi »« c h y 7 ju* □ mm 1 5 mi «suo u , m-;st#) 1 2 mmmw Ufc. R 

ttttiUS:. ft&ftfcft«ll**ft*. fc*«T**v£ACT£»Sli:, »«fii* 
(Ccfc y ft b ttfcffl£/i!tt$!l£ > U * ^ JU* 5 A * P H ? * - Cft ^ • ^ P P 
A-> * y -JU (30:1 , v/v)j§a3gP£ U MO 1 .97 g £ftfco At ^T'SlFiSX^U-^ 
*tf->l;:T8fifl:*f7U mM\t^% 1.51 g l/Tftfc. 
NMR:1.08 (3H, d. J=7), 1.16 (3H, d J=7), 3.36-3.43 (2H. m), 3.70 (1H, dd, J=2, 13), 
3.88 (1H, d, J=13), 4.33 (1H, br s), 4.50 (1H, br s), 6.19 (2H, s), 6.99 (1H, d, J=6), 
7.23 (1H, dd, J=2, 9), 7.29 (1H, d, J=2), 7.83 (1H, d, J=9), 8.01 (1H, d, J=6), 9.17 (1H, 
s) 

%mm 22-1 

(+/-) ->5>X-N- (2 -7*^75 > - 4 - fcf'J HvUU) -4- (4- 

->7y- 3 - HJ7Mo^f^7i-^) -2, 5-s»7jh;'<55»-i -a 

HSE0IJ2 1 tmmiZ-SfiLLtz ( + /-) - h^>7-N- (2-75/-4-tfU 
SvjU) -4 - ( 4 - ->7 ^ - 3 - h 'J 7 J^P^ f ^7 i-W -2,5-v>^l/ 
-*jU/|?+-^5J i 0.51g J £^t/t:'J^>10 mliS&^ICiMtfr&l^ 

ts* urft e>n£8§$ic 0.5 «&k«fc^- h u ■? A*js»**ai ufcfc. * n p 

fcjPAICTtttiJLfc. »6nfc*»Ji**2feLfcSi, «*ttK-7^*->-3ACTtt« 
5 tt, i§J8§5£ tc «fc y ft 6 ttfcffl£J*HJ* •> U *y;u* ^ A* p "7 h ^7 7 -r - ICT 
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mMls, ZUUiWVIx-t? S-fr-Z 8%7> ; E-77h(500:9:1,v/v/v)^aiSP <fcU^ 
Hfl:^* 0.46 g *»fc. Zb\zffl&x.?)V-^*V>mttZT&&fc*:Tioz.£\z& . 
y afetSS 0.31 g 
S<SlCHtE9l 2 2-2 ££j*LJfc. 

nmm 23-1 

(+/-) - h^>X-N- (2-75/-4-trU VM -4- (4->7/-3 

nteMI 2-1 tP^lC^Ufe ( + /-) - b^>*-4-{[4 - (4— >7 
y _ 3 _ MJ 7JW □ / - 2 , 5 - y >f"iHf^7 x V- 1 -*;M*= 

;U] 7 = /} t!'Jv J >-2-^;U^>^1.38g, DP PA 1.5ml fe<fctfhUX?jt7 
i > 1 .5ml O t - 7* J 50ml 8 B$IHai!%SdE$. METj§«£Sf * Ufc 
CtilC h 'J 30ml 1ttoXW&\zX l BMttU «ET5S«*B*». 

->'J^j'7 s ^*7A^PTh^7 7-f-lcTISiSU. *PP*;UA->*/-^ (1 
0:1, v/v) jSajSP«fcyaSft^0.94g*W^. Ctl*BF»Xf 1 < ;U-^*-y->«fc 

y ttiMb-r* c i ic«t y , sHfc&ft o.72g i/T»fc. 

H«lcHtfe1M2 3 - 2££/£U/c. 
HJSf5'] 2 4 

hv>^-N-(6-75yXJU^^;U-3-t'JvJU)-4- (4-->7/-3-hU 

h7>7--4- (4-->7/-3-h , J7;U*PP l ^U7xX^) -N-(6-**> 
7 > ^-;U-3-tf'Jv^)-2,5-v>^Utr^7V>- 1 -**tf+*5 K 
2.48g<DTH Fj§;8 100ml IC, ^-yt'J-^'JWAfl) 1.54M 
7.3ml ^-78 , CICT}1ST^-30 o CT- 15 #IHI«ffUfc. Stf-78^U:;$m h 'J 7 JUT 
Jl^f-JUtf 7 >© 1.0M fh7t h'P75>j§;*Sl 5. 5ml£aQ.K., 1 B$|Bl#M7T 
2£lc*iS.%. isWIBiillgiSSlEUfc. Tk&T, HJf A 5.91 g. 7K50ml&tf 
t HP + vJU75>-0-7;U*>^491mg^nx, «£|CT-Iftlg#b7t. 
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DATA : #lS<b^W14tt Mor : *;U*'J;|, 

mp : HMTC (Sfcill-SSS) AcOEt : BHIX^ 

ms -.nm^mm boh :x*y-;u 

i-Pr :-fV^PU;U (Et)20 : JH-f * 

t-Bu t-T^U 1,2-diCI-Et: 1 , 2-v^PPX^y 

Ac :7-fe^U (i-Pr)20 : V^atM-f;!' 

c-Pr :^P^a^ MeOH : **/-)\> 



Py : fcT'J^U 
Pm : t'JSy^ 



i-PrOH 
Hex 



: -fvyp^/-^ 
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mp: 182(AcOEt) 


trans 

! 

: 


2-10 


Me0^ 0 Me 


MS (FAB) m/z410[(M+H)+] 


trans j 

i 


18-30 




MS (FAB)m/z483[(M+H)+] 


trans 

1 ^fflL Steffi 

: 
i 
1 
j 

: 



flMMfttt 24 RHflM) 20 9IMt1£ Wistaw^^e.llI^ll'lB5^z:iS*^ga^bfc.* ; Ev^ 
W X&.800 X g X 20 #NIX<CrfHltt. ±J» ft 3 6 1- 223,000 X g X 60 #H3<b5Mi U . 

( 2 ) B&ffltt*M&H7 > h* uv >s§* t» r * 3 h - 5 # u □ >o«*«is*©a 
c 

( 1 ) T»fctt»«**>/t*JMrc imgfrnl IcHBUfcfe©*^;/ h 7> 

i/p>, hU7A->yp> 7-fex-h. s;y^-;^;u***>H(PMSO)*»lia* 

T?ftl€tl1nM, 1 m M. 5%£fcaJ:?J)D*.g&§g£ 0.5ml tUfc.4W 18 ft® 
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5*MUfc&, 0.05% mh7>-T 70fc£tf0. 5% *OI,3 G-60«f 

tffcfcsoo m i £an;t;g£U4 o cT- 15 »H»au>i:akica^*uT±j»*iaiRi/ 

fc.HiRU*:±jll600 /* IC/W*7P- 5ml**UAa^8fc. Sftft;S14£iS8£ U 5 

jy KP^>§§ft^© 3H - 5 * un>ro ^" S ^* toito 
Stt, ±IE© DMSO ©ft*) U C#S»©5*UP>*^ DMSO S«*#«flU# 

«««|g^St©S*7>Kny>a8(*lce^Ufc«aweMi:Ufc. 

(3) i H -S7Ki/a>©ftlinMK:tt1'«M9in:M©n*Stt 

*»*Hfc*«l**& DMSO ^jg^jig€^T 3 H-~7KUP>«!:l5lB#lCj)P^, 
(2) tRI«IcsaS*. *5ll^WSSLfcl^7yh 7>KPy>S§ 
ftlClS^Ufc 3 H-5^l/P>©^W^S^^tofCo C©fii: (2) T*«£>fc{il 

j. (J) » H -s*i/p>© ! »«wis^c»'J"* : * : *w<tdi*i©iasstt© iQm*** 

fc. 5 6»IC iCo^SHWHItft Ki * Cheng and Prusoff ©it* t «fc U *»fc. 

*:Cheng Y.C. and Prusoff W.H., Relationship between the inhibition constant (Ki)and 
the concentration of inhibitor which cause 50% inhibition of an enzymatic reaction., 
Biochem.pharmacol., 22, 3099(1973) 
UT©«C*»Wfl:£#l©*IMS**5t*"» 



m.\ 1 



its® 


7-;h T/Y W >SI8iWC»T«l»*iStt 
(Ki=nM) 




i 6-1 


7.56 




6-13 


3.58 


n 


| 13-1 


1.91 




18-4 


5.01 




18-7 


6.66 


18-8 


15.6 




21 


1.81 



±EH«t»*J:U. *3SW<b^1UB»SttC7>Fny>S8*ttt^L. 7>H 
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10H*©ttttWistar57rlC»UT. *ftmtfS®Z 0.5% WMVQ-zmmt 
MM LI 0 101 5HBMW£nS5Ufc. «Mft^6»Ba, BfflWSmoM* 
*BJ£U *»Wft£*WWlM*8'J*flFffi**Wl'fc. 

H/jx^ (%) =1 00 (B-A) / (B-C) 

a : wmouvrnttAsmm 
c : zmmommmtLmMnm 

±EHBa*C«ky. £1 1 IC^U^b#«l©ED50li.0.3~11mg/kgT»y, Jl 
y 2~60 &4);£tt€aclsA:. 

5. 
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R : ->7yXI*-M3S 

r 1 : -fcMWf-, AQ^yJ!*, v7A APyyf6IB7;U+^, -hP, rt^ 
tf+vJk £IB7JU*;k R 6 -A-, R 7 -S (O) ff»7^*^- 

c (=0) -xiifilS7;u*^-o-c (=o) -* 



+;U _0-C (=0) {Sffi7^+;UST1 XI42^^nT^T't>«fc 

i,*u7)i*Mt, SKttN (R' 3 ) R ,4 --fg*B7;u*;u-o- 

{1U m=1 ©<!:£, R 4 «!:R 5 ^—(*<!:^oTfl!i©^xPll^WUTtN 

Tt> «fcU 5 Xli 6M / vrPS£ff*Jj>tl'T ! b&U 
R 6 : /\n$Vffi»7-Mr*. 7U-Jk N (R 9 ) R 1 °» OHgU<« 

, (5IB7-'l' : t : -^-0-T§^cEtlTt.^T i {)J:O^SIfi7^l'+-'l' 
R 7 :fflR7;U*Jk 7U-JU, XI*N (R") R' 2 - 
R 8 , R 9 , R 10 , R n . R ' 2 . R ' 3 . R' 4 :7km, WK7)V*fr, 



flU R S RC/R 8 , R 9 Sl>'R 10 . XttR'^R^B-tti^n-fttaoTtt 
<D^xPH : f^WUTOT=t)=l;<^S€WUTl\T : t) t tl^Mmv^P 




ju+^-c (=o) -xi4isjss7;u*;u-o-c (=o) -m 

MS, R 2 . R a I4«±Off»©K*« : FCe^-r*. 



XI47 U -JU 
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kXI4n : 1 , 2XI43 

m: 0X141 

p : 0, 1 XI42 

A :mm=F, XI4N R 8 

X = -C (=0) -, -C (=S) -, XI4-S (O) 2 -S 
Y:tS£, \m.7)V*i/>, -C (=0) -, XI*- S (O) 2 -g 

fiu, R 5 #te*R7;M^3<7><h£(4. Y mm7 )\>*[/>txft<omz*t. 

Z,XI4Z 2 : B-XttR£-3TCHXIiS*R?- 

fiU R'#**«*©<!:£tt. R 2 . R 3 ©'»5:<<!:=b-^glS7^+;l/-C^ 
S. ) 

2. R*J->7/»-C**lll*OttH*1 *EK©->7y 7i-;U«SW*XI«©* 

3. R'#/\ptf>«*. ->7A AP$v«»7;wk -hpxiiffiia7ju^;u 

— O— ; R 2 , R 3 : *fc< <hfc-tf ttfi»7<M^I4l ; R 4 : TkfcflF?-. Xliffi 
|S7JU*;Ug ; R s : M&8£WUTUT&«fc07'J-Jk ^Ol, gb<l4 
->*P7JU=M'»; k!42, n!41 ;m(41 ;X(4-C(=0) -g;Y(4IS£; 

z , xi* z 2 lift ic c h znfttz®*o®m& 2 jme«©->7 y 7 x-ju«w 

fcXIi^Otg 

4. R«©*»»*W0Tl>Tt)J:U7y-;k ^Ql. gK(i->*P7JU*;U 
+JI/-0-, fi»7;i/*JU-S-. «R7^*;U-S (O) -, fi«7JU*-»U- 

s (o) 2 -, 1 xi*2fli©ffitB7;Hr;i'TMJft$nT^Tt>J:ox;u77 ; E'i' 
Apyy<s«7^*^-o-, ->7A -hp. **v (=0) , <gf67;u 

+;U-C (=0) -, 7'J-^-C (=0) -, 1Xtt2flOffft7^^IL 
< Bfi»7ju+^- c (=0) -su<ttfi»7;u+;u-o-c (=0) -T8 

»StlTlvCbJ:^75A 7'J-^-O-, 75/-0-, ffi»7JU*JUT{I 
*StlT^Tt»«fcO»JUAt-f;U, *^#*->JU, fi«7^*^-0-C (=0) 

5. (2R. 5 S) -4- (4->7/-3- HJ7Jl/*P>f^7i-JW -N- 
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■y-5K; (2R, 5S) — N — (2 -75^ - 4 - fcT'J 5 i/M -4- (4 — > 
7y-3-h'J7;^P^^7x^) -2, 5-y^^7y>-1- . 

; (2R, 5S) -4- (4-v7/-3-h'J7;M-P*3^ 
7i-;U)-2, 5-v>^-N- (6- h'J7JU*P^5 1 ^-3-t:y vJU) 
^•/V-l-M^ltSH; (2R, 5 S) -4- (4-->7/-3-h 
ij7MO>fJl/7i-JW -N- (2-7JU^P-4-e'Jv;U) -2, 5- 
y/W^7V>-1-*^WSK; (2R, 5 S) -N- (2-7P* 
-4-tf'J^U) - 4- (4-->7y-3- HJ7-M-P>tMU7x-JU) -2, 

Q 

7. ^7>HP'7 , >3¥JT*SIS^i5ffl6lEil<DB^^ 
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